Transport of inorganic phosphate in primary cultures of chondrocytes isolated from the tibial growth plate of normal adolescent chickens.
This report describes Pi transport activity in chondrocytes isolated from the growth plate (GP) of normal adolescent chickens grown in primary cell culture. Our recent work showed that Pi transport in matrix vesicles (MV) isolated from normal GP cartilage was not strictly Na+-dependent, whereas previously characterized Pi transport from rachitic GP cartilage MV was. This Na+-dependent Pi transporter (NaPiT), a member of the Type III Glvr-1 gene family, is expressed only transiently during early differentiation of GP cartilage, is enhanced by Pi-deficiency, and is most active at pH 6.8. Since GP mineralization requires abundant Pi and occurs under slightly alkaline conditions, it seemed unlikely that this type of Pi transporter was solely responsible for Pi uptake during normal GP development. Therefore we asked whether the lack of strict Na+-dependency in Pi transport seen in normal MV was also evident in normal GP chondrocytes. In fact, cellular Pi transport was found not to be strictly Na+-dependent, except for a brief period early in the culture. Choline could equally serve as a Na+ substitute. Activity of choline-supported Pi transport was optimum at pH 7.6-8.0. In addition, prior exposure of the cells to elevated extracellular Pi (2-3 mM) strongly enhanced subsequent Pi uptake, which appeared to depend on prior loading of the cells with mineral ions. Prevention of Pi loading by pretreatment with Pi transport inhibitors not only inhibited subsequent cellular Pi uptake, it also blocked mineral formation. Treatment with elevated extracellular Pi did not induce apoptosis in these GP chondrocytes.